Fins are used for enhancement of heat transfer. Triangular fins are arranged in form of nozzle and heat transfer coefficient is calculated. Angle of taper of nozzle is changed i.e. angles of triangles are varied and then heat transfer coefficient is calculated. Total finned area of all fins is almost the same. Number of fins and orientation of fins are different. In this study to calculate heat transfer coefficient of unfinned area open channel is considered where density and pressure are constant. This study shows that heat transfer is enhanced by 213%, 268% and 339% using 30˚, 45˚ and 60˚ fins. Computational results show that heat transfer is enhanced by 108%, 130%, 146% using 30˚, 45˚ and 60˚ fins.
Introduction
Fins are used to enhance heat transfer. Fin is assumed to be long and mL = 5 where m hp kA = , i.e. efficiency is maximum at that length. I.e., a material of low thermal conductivity has been chosen. Increase in number of fins increases heat transfer because surface area increases. In this study number of fins and orientation of fins is changed keeping surface area of finned and unfinned area of all specimens constant. channel formed by a flat tube bank fin with vortex generators [2] . Andrew J. L. Foong (2009) studied laminar convective heat transfer in a micro channel with internal longitudinal fins [3] . Balaram Kundu (2006) 
Experimental Setup
In this study a cylinder of diameter 1 m is considered. Triangular fins are arranged in form of nozzle. Thickness of fin is uniform. For 30˚ isosceles triangle sides are 0.5, 0.5, 0.866025403, for 45˚ isosceles triangle sides are fins are 0.7071067, 0.433012 and 0.433012 and for 60˚ isosceles triangle sides are 0.288675, 0.288675 and 0.288675. Altitude of all fins is same. Number of fins that fit the specimen is calculated by equating finned area of all specimens. The number of fins that fit is 3, 4 and 10 respectively for 30˚, 45˚ and 60˚ triangles. After finding number of fins, they are arranged on specimen in form of nozzle. Flow is along surface and velocity at inlet of nozzle shaped channel is 10 m/s.
Solution Methodology
After finding finned and unfinned area heat transfer coefficient of specimen is calculated from Nusselt number. Since Gr/Re 2 is lesser than one, it is assumed that forced convection occurs. Equation (1) is used when flow is along the surface and fluid is non bouyant. Eg flow over flat plate. Equation (2) is used when fin is finite and without tip insulation.
For finned region 
Q hAdt =
Nusselt number for finned and unfinned area is calculated from Equation (1) . From nusselt number heat transfer coefficient is calculated. It is assumed that mL = 5 and efficiency of fin is maximum. It is assumed that buoyant force is negligible and hot air leaves along the surface.
Pressure is constant and kinetic energy is used to overcome friction. Heat flowing out is calculated from Equation (2) for finned area and Equation (3) for unfinned area.
Results
Forced convection occurs in all cases. Velocity at each section of unfinned region is calculated by continuity equation. Computational results show that even though the total finned area of three specimens are same the heat transfer coefficient increases with increase in angle of triangles from 30˚ to 60˚. This due to enhancement of flow velocity due to nozzle shaped arrangement. Table 1 shows theoretical results.
In Table 1 heat transferred for single fin and spacing is calculated from Nusselt number. The computational analysis of the three specimens shows that there are no high stress regions due to presence of triangular fins. Figures 1-3 show the temperature contour of specimens. The figures show reduced temperature due to heat transfer because of fins. This study shows that heat transfer is enhanced by 213%, 268% and 339% using 30˚, 45˚ and 60˚ fins. Table 2 shows the calculation. Total heat transferred from both finned area and unfinned area is calculated and divided by heat transferred without using fin. Thus effectiveness of fin is obtained. Computational results show only slight increase in velocity in unfinned area. Heat transfer coefficient in finned area is expected to be higher than calculated value due to rise in velocity.
Conclusion
In unfinned region, the passage is in form of nozzle. It is expected that velocity rises There is forced convection in all cases. There is change in number and Orientation of fins. Heat transfer is enhanced by increase in mass transfer. Computational study shows that average temperature is lowered in all finned triangle specimens. Dark blue shows that temperature is lowered due to fins and temperature stresses are minimum. This study shows that heat transfer is enhanced by 213%, 268% and 339% using 30˚, 45˚ and 60˚ fins. Computational results show that heat transfer is enhanced by 108%, 130%, 146% using 30˚, 45˚ and 60˚ fins.
